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In the title compound, Ci 2 Hi 2 N 4 04, the 1,2,3-triazole ring and 
the nitro group form dihedral angles of 37.93 (5) and 
8.97 (12)°, respectively, with the phenyl ring. The molecular 
structure is stabilized by an intramolecular C— H- ■ O 
hydrogen bond, which generates an S(6) ring motif. In the 
crystal, molecules are linked by C— H- ■ -N hydrogen bonds 
into layers lying parallel to (100). The crystal structure is 
further consolidated by 7r-7r [centroid-centroid distance = 
3.6059 (6) A] interactions. 



Data collection 

Bruker SMART APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
7mi„ = 0.944, r m „ = 0.982 

Refinement 

R[F 2 > 2a(F 2 )} = 0.040 

wR(F 2 ) = 0.114 

S = 1.03 

4469 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



16800 measured reflections 
4469 independent reflections 
3699 reflections with / > 2a(l) 
R !n , = 0.021 



183 parameters 

H-atom parameters constrained 
A/W = 0.41 e A~ 3 
^Pmm = -0.30 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C1-HL4---N3' 


0.95 


2.59 


3.5243 (12) 


168 


C5-H5A- ■ N2" 


0.95 


2.60 


3.2347 (12) 


125 


C5-H5A- ■ N3" 


0.95 


2.54 


3.4127 (12) 


154 


C10-H10B-O4 


0.98 


2.48 


3.0936 (12) 


120 


Symmetry codes: (i) — x - 


hl,-y,-z;( 


i) x,-y+\,z- 


4- 





Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 



Related literature 

For general background to and the biological activity of 1,2,3- 
triazole derivatives, see: Sherement et al. (2004); Danoun et al. 
(1998); Manfredini et al. (2000); Biagi et al. (2004). For stan- 
dard bond-length data, see: Allen et al. (1987). For hydrogen- 
bond motifs, see: Bernstein et al. (1995). For the stability of the 
temperature controller used for the data collection, see: 
Cosier & Glazer (1986). For related structures, see: Fun, Quah, 
Chandrakantha et al. (2011); Fun, Quah, Nithinchandra et al. 
(2011). 




Experimental 

Crystal data 

Ci2H 12 N 4 0 4 Monoclinic, P2 1 /c 

M r = 276.26 a = 13.5309 (3) A 
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Ethyl 5-methyl-l-(4-nitrophenyl)-l//-l,2,3-triazole-4-carboxylate 

H. -K. Fun, C. K. Quah, Nithinchandra and B. Kalluraya 

Comment 

I, 2,3-Triazole and its derivatives had attracted considerable attention for the past few decades due to their chemotherapeut- 
ical value. Many 1,2,3-triazoles are found to be potent antimicrobial (Sherement et ah, 2004) and antiviral agents. Some of 
them have exhibited antiproliferative and anticancer activities (Danoun et ah, 1998). Some 1,2,3-triazoles are used as DNA 
cleaving agents (Manfredini et ah, 2000) and potassium channel activators (Biagi et ah, 2004). Prompted by the chemo- 
therapeutic importance of 1,2,3-triazoles and its derivatives, we synthesized the title compound. 

In the title molecule, Fig. 1, the 1,2,3-triazole ring (N1-N3/C7/C8, maximum deviation of 0.003 (1) A at atoms N2 and 
N3) and the nitro group (02/03/N4) form dihedral angles of 37.93 (5) and 8.97 (12)°, respectively, with the phenyl ring 
(C1-C6). Bond lengths (Allen et ah, 1987) and angles are within normal ranges and are comparable to related structures 
(Fun, Quah, Chandrakantha et ah, 2011; Fun, Quah, Nithinchandra et ah, 2011). The molecular structure is stabilized by an 
intramolecular C41-H10B-O4 hydrogen bond (Table 1), which generates an S(6) ring motif (Fig. 1, Bernstein et ah, 1995). 

In the crystal structure, Fig. 2, molecules are linked via intermolecular C1-H1A---N3, C5-H5A-- N2 and C5-H5A - N3 
hydrogen bonds (Table 1) into two-dimensional planes parallel to (100). n-n stacking interactions between the centroids 

of C1-C6 phenyl ring (Cgl) and N1-N3/C7/C8 triazole ring (Cg2), with Cgl-Cg2 Ul distance of 3.6059 (6) A [symmetry 
code: (hi) l-X,-l/2+Y,l/2-Z] are observed. 

Experimental 

l-Azido-4-nitrobenzene (15 g) was treated with ethyl acetoacetate (8.3 g) in methanol (75 ml) and the mixture was cooled to 
273 K. Sodium methoxide (3.5 g) was added under inert atmosphere to the above mixture and stirred at ambient temperature 
for 8 h. Progress of the reaction was monitored by TLC (ethyl acetate/n-hexane, 2:3, v/v). After completion of the reaction, 
the mixture was poured on to ice cold water. The precipitated solid was fdtered, washed with water and recrystallized from 
methanol. Colourless plates of (I) were obtained from DMF by slow evaporation. 

Refinement 

All H atoms were positioned geometrically and refined using a riding model with C-H 
1.5 U S n(C). A rotating-group model was applied for the methyl groups. 



= 0.95-0.99 A and U iso (H) = 1.2 or 



Figures 




Fig. 1. The molecular structure of the title compound showing 50% probability displacement 
ellipsoids for non-H atoms. The intramolecular hydrogen bond is shown as a dashed line. 
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Fig. 2. The crystal structure of the title compound, viewed along the b axis. H atoms not in- 
volved in hydrogen bonds (dashed lines) have been omitted for clarity. 



Ethyl 5-methyl-1 -(4-nitrophenyl)-1 HA ,2,3-triazole-4-carboxylate 



Crystal data 
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^(000) = 576 
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c= 12.6058 (3) A 


T= 100 K 


(3 = 99.574(1)° 


Plate, colourless 


V= 1228.04 (5) A 3 


0.50x0.16x0.16 mm 


Z = 4 




Data collection 




Bruker SMART APEXII CCD 


4469 independent reflections 


diffractometer 


Radiation source: fine-focus sealed tube 


3699 reflections with / > 2a(I) 


graphite 


R int = 0.021 


(p and co scans 


Qmax = 32.6°, 0 m i n = 3.1° 



Absorption coiTection: multi-scan , „„ , „ 

« = -20— >18 

>t = 1 1— *8 
/= 19^19 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[a 2 (F 2 ) + (0.0579P) 2 + 0.3698P] 
where P = (F 2 + 2F 2 )/3 
(A/o) max = 0.001 

Ap max = 0.41 e A~ 3 

Ap min = -0.30eA" 3 



(SADABS; Bruker, 2009) 
r min = 0.944, T max = 0.982 
16800 measured reflections 

Refinement 

Refinement on F 
Least-squares matrix: full 

R[F 2 > 2a(F 2 )] = 0.040 

wR(F 2 ) = 0.114 

S= 1.03 

4469 reflections 
183 parameters 
0 restraints 
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Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 
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y 


z 




Ol 


0.17538 (5) 


0.16665 (10) 


-0.05384 (5) 


0.01804 (15) 


02 


0.81492 (6) 


0.19872 (12) 


0.56912 (6) 


0.02603 (18) 


03 
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0.04601 (13) 
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04 


0.14766 (5) 
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0.09686 (6) 


0.02182 (16) 


Nl 


0.45814 (6) 


0.12739 (11) 


0.18124 (6) 


0.01308 (15) 


N2 


0.46803 (6) 
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0.07841 (6) 


0.01609 (16) 


N3 
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0.02083 (6) 


0.01568 (16) 


N4 
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0.48264 (7) 
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0.05446 (13) 
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0.01570 (17) 


H1A 


0.6336 
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0.019* 


C2 


0.72344 (7) 


0.05470 (13) 


0.30098 (7) 


0.01654 (17) 


H2A 


0.7841 
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0.020* 


C3 


0.72162 (7) 


0.11789 (13) 


0.40463 (7) 


0.01516(17) 


C4 


0.63467 (7) 


0.17883 (13) 


0.43757 (7) 


0.01519(17) 


H4A 


0.6358 
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0.5093 


0.018* 


C5 


0.54574 (7) 
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0.01414(16) 


H5A 
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C6 
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C7 


0.36061 (6) 
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0.01266 (16) 


C8 
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C9 
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0.09756 (13) 
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CIO 
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0.01660 (18) 


H10A 
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0.025* 
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H12B 


0.0879 


0.2116 


-0.2502 




0.038* 




H12C 


0.0627 


0.3866 


-0.1830 




0.038* 




Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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C4 — C5 — H5A 


120.6 


C6 — C5 — H5A 


120.6 


C5 — C6 — CI 


121.66 (8) 


C5 — C6 — Nl 


120.02 (8) 


CI — C6 — Nl 


118.27 (8) 


f^T Ml MO \n 

C/ — JN 1 — JNZ — IN 3 


A /1 A\ 

U.42 (10) 


r^/: \ti \n \n 
Co — JN 1 — JN2 — JN3 


1 "7n i /: /o\ 
1 /9.30 (5) 


\r1 "\TT M*3 /^O 

JN 1 — JNZ — JN J — Co 


A ro /i A\ 

-U.D6 (1U) 


r^/r r^T 

Co — C 1 — CZ — C3 


U.41 (14) 


r^i r^T r^i r^^i 
C 1 — Cz — C 3 — C4 


A CO ^1 ^1 \ 

U.5o (14) 


r^i r^o r^i M/i 
CI — CZ — Co — JN4 


1 7Q 

i /y.zu (a) 


~\ja r^i a 
U3 — JN 4 — C3 — C4 


ni n/; /a\ 

1 /l.uo (y) 


C\"t M/l r^i A 

UZ — JN 4 — C 3 — C4 


-5.50 (13) 


r\i ~kta r^i r^i 
U3 — JN 4 — C3 — CZ 


A 1 £ /1 0\ 

-y.io (13) 


/~n M/l /^i 

Uz — JN 4 — C J — CZ 


1 "7A A1 /A\ 
1 /U.V3 (V) 


C2 — C3 — C4 — C J 


A O C /1 /I \ 

-U.6D (14) 


M/l r^i a f^z 
JN 4 C3 — C4 — C5 


1 "70 A1 

1 /5.V3 (5) 


r^l r^/i r^c r^/r 

C3 — C4 Cj — Co 


A 1 O /1 

U. 1Z (14) 


C4 — CD — Co — C 1 


0.87 (14) 


C4— C5— C6— Nl 


-176.36 (8) 


C2— CI— C6— C5 


-1.14(14) 


C2— CI— C6— Nl 


176.14(8) 


C7— Nl— C6— C5 


-40.05 (14) 


N2— Nl— C6— C5 


141.26 (9) 



Co — C / — C 1 U 


111 A A fQ\ 

131.44 (o) 


XT1 p o P7 

JN3 — Co — C / 


1 AA 1 O fQ\ 

l(jy.3o (o) 


xti p o rn 
JN3 — Co — cy 


123.30 (o) 


P7 nn pn 

C / — Co — cv 


12/.U1 (o) 


c\a pn /^i i 
<J4 — Cy — U 1 


n? i a /a\ 
125.1U (y) 


r\A r^v\ pp 
U4 — Cy — Co 


122.40 (o) 


( \ 1 /-ip, pin 

Ul — Cy — Co 


i n j i /o\ 
112.41 (o) 


P7 pin TT 1 n A 

C / — C 1 U — rl 1 UA 


1 AA C 


P7 pin TTint> 

C / — C 1 U — H 1 Ur> 


1 AA C 


mnA pin 1 1 1 1\\~> 
H 1 UA — C 1 U — H 1 Ur> 


1 AA C 


P7 pin i i i i\( • 

C / — C 1 U — H 1 UC 


1 AA C 


HI n a pi a TT1 nP 

H 1 UA — C 1 U — 11 1 UC 


109.5 


t t 1 nn p 1 n t t 1 np 
11 1 U13 — C 1 U — 11 1 UC 


109.5 


( \ 1 P11 pn 

Ol — CI 1 — Clz 


1 A"7 /;"7 fQ\ 

lu/.o/ (o) 


pi 1 P11 TT11A 

Ol — CI 1 — HI 1A 


1 1 A *t 

1 1U.2 


PH P11 TT11A 

ClZ — CI 1 — HI 1A 


1 1 A 1 

1 1U.2 


r\ 1 P11 in i n 
Ul — Cll — HI 113 


110.2 


pn pi i iii id 
ClZ — Cll — HI 113 


1 1U.2 


TT 1 1 A Pi 1 1 1 1 1 n 

HI 1A — Cll — HI 113 


1 AO C 

lUo.5 


C\\ CM H17A 


1 no s 

1 U7.J 


Cll — C12 — H12B 


109.5 


H12A — C12 — H12B 


109.5 


Cll — C12 — H12C 


109.5 


H12A — C12 — H12C 


109.5 


H 1 2B — C 1 2 — H 1 2C 


109.5 


f^n mi r^/: r^i 
C / — JN 1 — Co — C 1 


1/11 £i ( 1 n\ 
14Z.OZ (1U) 


JN Z — JN 1 — Co — C 1 


— 3o.U / (1ZJ 


»n mi f^n f^Q 
JN2 — JN 1 — C / — C8 


n m ( 1 n\ 
— U.U / (1U) 


r^c "Mi f^n r^o 
Co — JN 1 — C / — Co 


1 "70 01 (Ci\ 

—i /o.o3 (y ) 


JNZ — JN 1 — C/ — C1U 


1 7n m /n\ 

i /y.uz (y) 


f^c mi f^n nn 
Co — JN 1 — C/ — C1U 


n 77 /i c\ 
U.Z / (lo) 


M^> MQ f^Q f^l 

JN2 — JN3 — Co — C / 


n c/; /1 1 \ 
U.00 (1 1) 


mo mi r^o r^A 
JNZ — JN3 — Co — CV 


1 in n*7 /^n\ 

_ 1 / /.u / (yj 


Ml f^~l f^Q Ml 

JN 1 — C/ — Co — JN3 


-U.Zo (lU) 


C 1 U — C / — C 0 — JN 3 


1 7n m /n\ 

_ i /y.3u (y) 


Ml f^l f^Q f^Ct 

jn i — c / — Co — cy 


1 77 7 /I /n\ 

1 / /.Z4 (y) 


c i u — c / — c o — cy 


1 70 C\ 7\ 

— 1. /o (1 /) 


pi i f\ 1 r^c\ r\A 

cii — u i — cy — U4 


1 ~\ & (~\ A\ 

l.lo (14) 


cii — u i — cy — C8 


1 7n nc /'o^ 

—179.05 (8) 


N3— C8— C9— 04 


166.28 (9) 


C7— C8— C9— 04 


-10.92(16) 


N3— C8— C9— Ol 


-13.51 (13) 


C7— C8— C9— Ol 


169.29 (9) 


C9— Ol— Cll— C12 


171.11 (9) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

CI— H1A-N3 ; 0.95 2.59 3.5243 (12) 168 
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C5— H5A-N2" 

C5— H5A-N3" 
CIO— H10B-O4 



0.95 
0.95 
0.98 



Symmetry codes: (i) -Jt+1, -y, -z; (ii) x, -y+l/2, z+1/2. 



2.60 
2.54 
2.48 



3.2347 (12) 
3.4127 (12) 
3.0936 (12) 



125 
154 
120 
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